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(54) A rotatable grinding or polishing tool, an apparatus with such a tool and a method for 
grinding or polishing 

(57) The invention concerns a rotatable grind- 
ing/polishing tool, an apparatus with such a tool and a 
method for using such a tool. The tool has grinding ele- 
ments in the shape of grinding/polishing flaps extending 
radially outward from a roller. Reinforcing support 
brushes also extend radially outward and adjacent to 
the flaps. Furthermore, the tool has holding elements, 
preferably in the shape of brushes, likewise extending 
radially outwards from the roller. The holding brushes 
have substantially lesser length than the flaps and the 
reinforcing support brushes. At the same time, the tan- 
gential stiffness of the holding brushes is considerably 
greater than the tangential stiffness of the flaps and the 
support brushes. The length of the grinding flaps is pref- 
erably so that by grinding or polishing, the flaps are 
capable of extending beyond an adjacent holding ele- 
ment. 
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Description 

[0001] The present invention concerns a rotatabie 
grinding or polishing tool with grinding elements each 
mounted in a cylinder surface, which grinding elements 
comprise flaps of abrasive cloth and support brushes 
having substantially the same radial extension as the 
flaps and provided in close contact with these flaps. 
[0002] The invention furthermore concerns an 
apparatus comprising support means for advancing an 
item with a certain thickness to be ground or polished 
and a rotatabie grinding or polishing tool mounted 
above the support means and having grinding elements 
that are mounted in a cylinder surface, the grinding ele- 
ments comprising flaps of abrasive cloth and support 
brushes which have substantially the same radial exten- 
sion as the flaps and which are provided in close con- 
tact with these flaps. 

[0003] Furthermore, the invention concerns a 
method for grinding plane substantially plane items by 
using a grinding or polishing tool according to any pre- 
ceding claim which is pressed against the item. 
[0004] By grinding or polishing plane items in appa- 
ratuses according to prior art, the items are placed on a 
rolling table, a belt conveyor or the like, whereby they 
are continually passed through the apparatus. The 
grinding elements of the rotating tool are brought into 
contact with the surface. Today this is only used for 
grinding or polishing items with profiled surfaces where 
it is possible for the grinding flaps to perform an efficient 
grinding at the bottom and at the sides of the profile of 
the surface. 

[0005] It is prior art to make rotatabie grinding or 
polishing tools, preferably for the furniture industry, 
where grinding elements constituted by flaps of abra- 
sive cloth or sandpaper and reinforcing support brushes 
are disposed in axial direction of the rotatabie tool. Such 
tools are traditionally used in connection with grinding or 
polishing profiled items. These tools are not capable of 
performing stronger and more aggressive grinding or 
polishing of plane items. 

[0006] Therefore, belt polishers are used for grind- 
ing and polishing plane items, by which it is possible to 
exert a relatively large pressure on the back side of a 
rotating belt-shaped sandpaper which is thus pressed 
against the surface to be ground or polished. Because 
of friction and thereby heat formation, there is a great 
risk that varnish sticks to the sandpaper and renders it 
unserviceable after short time of use. The belt polishers 
are furthermore disadvantageous as they only are usa- 
ble for grinding /polishing of substantially plane sur- 
faces. 

[0007] In certain situations by the plane grinding 
there is a wish for achieving a so-called flamed surface, 
i.e. with variation in the surface structure depending on 
the hardness and veining of the wood, and possibly on 
the kinds of varnish used and the varnish thicknesses. 
In order to achieve a flamed surface one has previously 



used segmented thrust pads in wide band polishers. 
Such segmented thrust pads imply, however, compli- 
cated and in certain circumstances costly constructions 
in connection with grinding and polishing wood in the 

5 furniture industry. 

[0008] With prior art rotating polishing tools it is 
possible to perform an intermediate polishing or an 
intermediate grinding of varnished items. This, however, 
requires great rotational speeds in order to achieve suf - 

10 ficient grinding efficiency. Hereby heat formation occurs 
so that ground varnish and dust sticks between the 
grinding grains on the flaps. The heat formation may be 
reduced by reducing the rotational speed of the rotating 
tool. However, this implies that the grinding or polishing 

15 may not be performed with necessary efficiency and 
quality. The surface after the grinding or polishing may 
thus be non-uniform depending on variation in hardness 
of the treated surface. 

[0009] The purpose of the present invention is to 

20 provide a grinding or polishing tool and an apparatus of 
the kind mentioned in the introduction which makes 
possible to perform plane polishing or plane grinding, 
particularly of varnished surfaces, without the problems 
of heat formation and clogging of the grinding elements, 

25 and which is capable of establishing a so-called flamed 
surface on a wood item in a technically simple way. 
[0010] This purpose is achieved with a rotatabie 
grinding or polishing tool which is peculiar in that 
between each grinding element there is provided a 

30 holding element which has substantially shorter radial 
extension than the grinding elements and which com- 
prises holding means with a substantially greater stiff- 
ness in tangential direction than the support brushes. 
[001 1] The apparatus according to the invention is 

35 peculiar in that between each grinding element there is 
provided a holding element having substantially shorter 
radial extension than the grinding elements and com- 
prising holding means with a substantially greater stiff- 
ness in tangential direction than the support brushes. 

40 [0012] The method according to the invention is 
peculiar in that the tool is pressed against the item with 
such a force that the grinding flaps and the support 
brushes are bent in over the upper side of the holding 
element 

45 [001 3] By using the holding elements it is possible 
to thrust the tool against the item with such a pressure 
that the grinding flaps and the support brushes are bent 
in over the upper side of the holding elements. 
[0014] The grinding elements and the holding ele- 

50 ments may be directly fastened in the cylinder surface 
or be fastened thereto via mouldings which may be 
accommodated in undercut grooves in the cylinder sur- 
face. 

[0015] By using a tool according to the present 
55 invention it is possible to press the grinding or polishing 
tool against the surface of an item with relatively great 
force in order to establish a relatively large grinding/pol- 
ishing pressure. At the same time, the rotational speed 
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of the rotating tool may be reduced considerably. This 
correspondingly reduces the heat formation. Then it 
becomes possible to perform grinding or polishing of the 
item with great efficiency and without risk of too large 
heat formation. Therefore, it is possible to achieve effi- 
ciency and quality as known from plane grinding with 
belt polishers. 

[0016] The holding elements are preferably pro- 
vided in a holder which may be accommodated in 
undercut grooves between the grinding elements. The 
holding brushes extend likewise axially along the grind- 
ing or polishing tool. However, the holding brushes 
extend radially only about half as far out as the flaps and 
the reinforcing support brushes. The holding brushes 
and the grinding elements are arranged with mutual 
radial length so that there is no risk of the grinding flaps 
of the tool coming into contact with support means for 
advancing the item through an apparatus. 
[001 7J In a preferred embodiment, the tool is pecu- 
liar in that the holding element is an additional brush, 
and that the holding means are brush hairs. 
[0018] The tool according to the invention thus has 
grinding/polishing flaps which are support by reinforcing 
support brushes. As in the prior art grinding or polishing 
tools, the flaps and the reinforcing support brushes 
have substantially the same radial length as the flaps, 
however, are a little longer than the support brushes. 
When brush hairs are used for the holding element, 
these will have a lesser radial length than the flaps and 
the reinforcing support brushes, respectively. Thereby a 
substantially greater stiffness in tangential direction 
appears as compared with the reinforcing support 
brushes. Hereby the brush hairs in the holding brushes 
are not bent, and thereby it becomes possible to sup- 
port the grinding flaps and the support brushes against 
the upper side of the holding brushes. It is possible to 
use an optional combination of shorter brush hair and/or 
stiffer brush hairs in order to achieve the desired stiff- 
ness. 

[001 9] The holding brushes in the present invention 
are preferably fastened to solid brush holders or raised 
ribs extending radially outward over a certain distance 
over the cylinder surface of the roller of the tool, and 
where the brush hairs extend radially further outward 
from the solid brush holders. By using raised ribs or let- 
ting the solid brush holder extend a certain distance 
radially outward, it is possible to provide the outer ends 
of the brush hairs of the holding brush at greater radial 
position while maintaining great tangential stiffness of 
the brush hairs. This would not be the case if the holding 
brushes by themselves should extend from the circum- 
ference of the cylinder surface of the roller of the grind- 
ing or polishing tool itself. 

[0020] Due to the construction of the grinding or 
polishing tool with grinding elements supported by the 
holding elements that are considerably stiffer in tangen- 
tial direction as compared with the reinforcing support 
brushes, it will be possible at the same time to achieve 



a flamed surface on a wood item which is processed 
with a tool according to the invention. 
[0021 ] With prior art rotating polishing tools for pol- 
ishing varnished surfaces, and especially surfaces var- 

5 nished with water based thermoplastic varnishes, it is 
common to perform polishing with a rotational speed of 
350-450 rpm with reduced polishing pressure, at least 
in order to minimise the risk of the varnish sticking to the 
flaps. By such low rotational speeds, remains of varnish 

10 and possible fibre raising in the wood are. however, not 
removed adequately. 

[0022] With a tool and an apparatus according to 
the present invention it will be possible to reduce the 
rotational speed to 75-150 rpm for a tool with a corre- 

75 sponding diameter, which completely eliminates the risk 
of the varnish sticking to the flaps. Because of the lower 
rotational speed and the method according to the 
present invention, it is possible at the same time to 
increase the grinding/polishing pressure. This implies 

20 that while the varnish problems are eliminated, at the 
same time there is also achieved a sufficiently good 
grinding or polishing which removes both possible var- 
nish remains and possible fibre raising. 
[0023] In order to reduce the drawback with remain- 

25 ing varnish remains after grinding or polishing, it has 
previously been normal practice to use relatively great 
thicknesses of varnish for having something to grind or 
polish and so that possible varnish remains did not have 
so great influence on the final result. With the tool 

30 according to the present invention, it is possible to 
reduce the varnish thicknesses to between one third 
and one fifth as the polishing takes place by a higher 
polishing pressure and with lower rotational speed, 
whereby the polishing becomes more uniform. 

35 [0024] The use of the tool according to the invention 
is especially advantageous for intermediate grinding or 
intermediate polishing of surface varnished with water 
based, thermoplastic varnishes. However, the tool may 
also advantageously be used in connection with UV-var- 

40 nishes which are not subjected to the detrimental action 
of heat as with polishing with prior art tools. 
[0025] The invention is now described in more 
detail with reference to the accompanying drawing, 
where 

45 

Fig. 1 is a partial section through an embodiment of 
a rotatable polishing tool according to the 
present invention, used for polishing a plane 
item, 

so Fig. 2 is partial plane view of an embodiment of a 
tool according to the invention and an item 
being polished as seen in parallel with a 
direction of movement of the item and per- 
pendicularly to an axial direction of the tool, 

55 Fig. 3 is a view corresponding to Fig. 2, but illustrat- 
ing a further embodiment of the tool, 
Fig. 4 is section corresponding to Fig. 1, but illus- 
trating polishing of a profiled item, and 
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Fig. 5 is a section through a further embodiment of 
a tool according to the invention, where 
grinding elements and holding elements are 
fastened directly in the cylinder surface of the 
tool. 

[0026] Fig. 1 shows a section through the periphery 
of a tool with grinding/polishing flaps 1 , reinforcing sup- 
port brushes 2, and holding elements 3 in the shape of 
additional brushes. An intermediate grinding of a var- 
nished, plane surface of a wood item is illustrated. 
[00271 TTie flaps 1 and the reinforcing support 
brushes 2 are fastened in mouldings 1 1 mounted in 
grooves 4 in the roller 5 itself of the rotatabie tool. The 
grooves 4 are extending axially and perpendicularly to 
the plane of the paper. The flaps 1 may assume different 
lengths L1 measured from a cylinder surface 6 of the 
roller 5 of the rotatabie tool itself, e.g. between 45 and 
55 mm. The reinforcing support brushes 2 may corre- 
spondingly assume different lengths L2 measured from 
the cylinder surface 6 of the roller 5 itself, e.g. lengths 
between 40 and 50 mm, depending on the length L1 of 
the flaps 1. The holding brushes 3 will assume consid- 
erably shorter lengths L3 counted from the cylinder sur- 
face 6 of the roller 5 itself, e.g. lengths L3 of between 25 
and 35 mm. The length L3 of the holding brushes will be 
accommodated to the width B of the holding brushes in 
order to achieve sufficient tangential stiffness of the 
holding brushes. The width B of the holding brushes is 
between 20 and 25 mm. 

[0028] In the embodiment shown, the holding 
brushes 3 are fastened in brush holders 7 provided with 
an undercut 12 which may be accommodated and fixed 
in the grooves 4 in the roller 5 itself of the rotating tool. 
The brush holder 7 itself extends radially outwards at a 
certain distance a from the cylinder surface 6 of the 
roller 5 itself, and brush hairs 8 in the holding brush 3 
extend over a further certain distance b radially outward 
of the brush holder 7. By using a brush holder 7 as 
shown, it is possible to exchange the holding brush 3 
when other items 9 with another surface or other var- 
nish are to be ground or polished. Furthermore, there is 
achieved a relatively stiff holding brush 3 as the brush 
hairs 8 only extend over the distance b and thus are 
very short. 

[0029] TTie length L1 of the flaps 1 is such that 
when the flaps 1 are bent backward by grinding or pol- 
ishing, they 1 may extend backward over a distance so 
that the flaps cover the width B of the holding brushes 3. 
The length L1 of the flaps 1 will also depend on the 
thickness t of the ground or polished item 9 and on 
whether the item is clamped to a fixed table 10 or 
whether the item is passed by the tool on rollers (not 
shown) which are staggered in relation to the tool, pos- 
sibly a plurality of rollers disposed between several suc- 
ceeding tools. A distance C between the flaps 1 and the 
leading edge of the holding brushes 3 and within which 
distance the reinforcing support brushes 2 are located 



may vary, but will be between 5 and 15 mm. 
[0030] Preferably, the diameter D of the roller 5 itself 
will be greater than that of prior art tools. The diameter 
D has preferably such dimension that the diameter 
5 between diametrically opposite outer ends of the flaps 1 
is between 310 and 390 mm. The roller 5 may be made 
of plastic or metal. In a preferred embodiment, the roller 
5 is made of plastic and provided with end coverings of 
aluminium, which reduces the risk of static electric 
w charges developing between the item and the brushes. 
The grooves in the roller for mounting flaps, reinforcing 
support brushes and holding elements are undercut in 
order to hold these elements firm to the roller during 
rotation of the tool. 
15 [0031] Grinding or polishing with the tool takes 
place by the rotatabie tool being imparted clockwise 
rotation as shown with the arrow in the roller, and the 
item 9 is imparted a translational displacement in a 
direction of movement as shown with the arrow under 
20 the item. At the same time, the tool is forced downward 
against the item. How strongly the tool is forced down- 
wards against the item depends on the kind of varnish 
and thickness of varnish applied. The force will depend 
on the kind of wood for items 9 that are not varnished. 
25 [0032] By light pressure there are largely only the 
reinforcing support brushes 2 for establishing a pres- 
sure from the flaps 1 downward against the item 9. By 
larger pressure, as shown, there are both the reinforcing 
support brushes 2 and the leading holding brush hairs 8 
30 establishing the pressure of the flaps 1 against the item 
9. By still larger pressure there are also the reinforcing 
support brushes, but primarily all the holding brush 
hairs 8, establishing the pressure on the flaps 1 down- 
ward against the item. The downward pressure of the 
35 flaps depends on the elastic stiffness of the reinforcing 
support brushes and of the holding brushes. 
[0033] Fig. 2 shows polishing an item 9 with a plane 
surface. There is used a tool where the flaps 1 have a 
uniform width over the whole axial length of the tool. 
40 [0034] Fig. 3 differs by showing polishing of an item 
9 with a profiled surface as seen in parallel with a direc- 
tion of movement of the item 9. The number and width 
of the flaps 1 are chosen selectively for the item in ques- 
tion. The item has a largely plane surface which is bro- 
45 ken by a groove longitudinally of the item. Within the 
transverse extension of the groove, the polishing flaps 
are narrow, and transversely of the remaining part of the 
surface, the flaps are broad and extend laterally out- 
ward beyond an outer edge of the item. The broad flaps 
so will have great resistance to lateral bending and hence 
will provide for the outer edges of the item remaining 
sharp. The narrow flaps will have small resistance to lat- 
eral bending and will thereby better accommodate to 
the contour of the groove. This implies that the groove 
55 will maintain its rounded shape. At the same time, the 
narrow flaps may also protrude down into the groove, 
which is not the case with broad flaps that possibly may 
have widths larger than the width of the groove in the 
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item. J# 
[0035] Fig. 4 shows polishing an item 9 with a pro- 
filed surface as seen perpendicularly to a direction of 
movement of the item. The item has a largely plane sur- 
face broken by a groove traversing the item. When the 5 
flaps 1 are passed by such a traversing groove, the flaps 
1 are moved past the traversing groove with substan- 4. 
tially lower speed that in known tools because of the 
substantially lower rotational speed. This implies that 
the flaps 1 will have time to be moved sufficiently deep 10 
into the groove, as shown with stippled contour, and 
thereby grind or polish all of the groove before the flaps 
are drawn free of the groove again. 
[0036] Fig. 5 shows a tool where the grinding ele- 
ments 1,2 and the holding brushes 3 are fastened is 5. 
directly into the material of which the roller 5 is made. 
This tool is a disposable tool which is disposed of when 
the grinding/holding elements are worn down. It is 
advantageous to let brush hairs 8 in holding brushes 3 
be mounted in raised ribs 13. Hereby there is achieved 20 
possibility of using short brush hairs 8 corresponding to 
the embodiment shown in Figs. 1 and 4. 
[0037] The invention is described above with refer- 
ence to a specific mutual length, width and location of 
the flaps 1, reinforcing support brushes 2 and holding 25 6. 
brushes 3. Lengths of and distances for and between 
each of the means may be varied arbitrarily in view of 
the item to be ground or polished, in view of the used 
kind of varnish and thickness of varnish, and in view of 
the desired polishing quality and speed. The axial 30 
length of the roller itself may vary with regard to the 7. 
width of the item. The rotational speed of the tool may 
also vary in view of the other, previously mentioned fac- 
tors. 

[0038] The tool according to the invention is partic- 35 
ularly advantageous for polishing varnished surfaces, 
but may also be used for grinding unvarnished surfaces 
on wood items. 



Claims 
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1. A rotatable grinding or polishing tool with grinding 
elements each mounted in a cylinder surface, 
which grinding elements comprise flaps of abrasive 
cloth and support brushes having substantially the 45 
same radial extension as the flaps and provided in 
close contact with these flaps, characterised in 8. 
that between each grinding element there is pro- 
vided a holding element which' has substantially 
shorter radial extension than the grinding elements so 
and which comprises holding means with a sub- 
stantially greater stiffness in tangential direction 
than the support brushes. 9 « 

2. A tool according to claim 1, characterised in that 55 
the holding element is an additional brush and that 
the holding means are brush hairs. 



A tool according to claim 1 or 2, characterised in 
that flaps and brushes on a grinding element have 
a radial length corresponding to the radial length on 
the holding means plus the width of the holding 
means. 

A tool according to any preceding claim, character- 
ised in that the diameter of the outer ends of the 
grinding elements is between 250 and 450 mm, 
preferably between 310 and 390 mm, and that the 
diameter of the outer ends of the holding means are 
between 10 and 50 mm less than the correspond- 
ing grinding elements. 

A tool according to any preceding claim, character- 
ised in that the length of brushes and flaps of a 
grinding element is between 40 and 60 mm, prefer- 
ably between 45 and 55 mm, that the length of the 
holding means on the holding element is between 
20 and 45 mm, preferably between 25 and 40 mm, 
and that the width of the holding element is 
between 15 and 30 mm, preferably between 20 and 
25 mm. 

A tool according to any preceding claim, character- 
ised in that the grinding elements and the holding 
elements are exchangeable and are fastened in 
mouldings that may be accommodated in undercut 
grooves in the cylinder surface. 

An apparatus comprising support means for 
advancing an item with a certain thickness to be 
ground or polished and a rotatable grinding or pol- 
ishing tool mounted above the support means and 
having grinding elements that are mounted in a cyl- 
inder surface, the grinding elements comprising 
flaps of abrasive cloth and support brushes which 
have substantially the same radial extension as the 
flaps and which are provided in close contact with 
these flaps, characterised in that between each 
grinding element there is provided a holding ele- 
ment having substantially shorter radial extension 
than the grinding elements and comprising holding 
means with a substantially greater stiffness in tan- 
gential direction than the support brushes. 

An apparatus according to claim 7, characterised 
in that the grinding flaps and the support brushes 
extend radially beyond the holding means at a dis- 
tance which is less than the thickness of the item to 
be ground/polished. 

A method fa grinding substantially plane items 
plane by using a grinding or polishing tool accord- 
ing to any preceding claim which is pressed against 
the item, characterised in that the tool is pressed 
against the item with such a force that the grinding 
flaps and the support brushes are bent in over the 
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upper side of the holding element. 

10. A method according to claim 9, characterised in 
that the plane grinding is performed as an interme- 
diate grinding of a varnished item. 
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